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Improving Biocontrol Effect of Bacillus megterium (Bacillaceae) 
on Plant Disease through Genetic Modification 


with Chitinase Gene 


: 223. 08d zd 1,2 1 1 
ZHANG Xin-Jian , HUANG Yu-Jie , YANG He-Tong , REN Yan , CHEN Kai 
(1 Biotechnology Research Center of Shandong Academy of Sciences, Key Laboratory for Applied Microbiology of Shandong Province 
Jinan, 250014, China; 2 School of Life Sciences, Shandong University of Technology, Zibo 255049, China) 


Abstract: Bacillus megaterium Ap25 which can produce endoglucanase was proved as a biocontrol agent of plant disease . 
The aim of this study is to enhance the biocontrol effect of this strain by introduction of a chitinase gene . A 1.8 kb DNA 
fragment containing chitinase gene and SD sequence was amplified with the template pMSDChil13 and was inserted into 
shuttle vector pHY300PLK to construct a new plasmid, pHYChi113 . The recombinant plasmid was transformed into B. m- 
egterium, resulting in a new strain named Ap25-chill3 . Chitin plate culture and PCR amplification confirmed that Ap25- 
chi113 contained a functional chitinase gene . Comparing with the wild type Ap25 in dural culture experiment, Ap25-chill3 
increased its effect against the pathogenic fungi . Especially, the inhibition percentage against Coniothyrium fuckellii in- 
creased about 13% . In pot experiment, Ap25-chill3 also increased the effect on suppression of wheat sheath blight and 
cotton Fusarium wilt caused by Rhizotonia cerealis and Fusarium oxysporum respectively, comparing with the wild strain . 


Key words: Chitinase; Bacillus megaterium ; Shuttle vector; Transfer 
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Table 1 Strain and Plasmid 
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B. megaterium Ap25 
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Table 2 Pathogenic fungi 











Strains Characteristics Sources 





























Rhizoctonia solani 
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Fig. 1 Digestion of the chitin on 
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Fig .2 Inhibition percentage of Ap25 and 
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Fig.3 Inhibition effects of Ap25 
and Ap25-Chill3 to Rhizoctonia 


4 . M. kawatsukai; 5 .F.oxysporium; 6 . B. cinerea; 


7 . R. cerealis, 8 .C. gloeosporioides; 9 .B. sorohlulana 
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Table 3 Detection of chitinase activity from 


Bacillus and the recombinant 
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S5O0 00 1.23 13.10 
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Table 4 Effects of Ap25 and Ap25-Chil13 on control of two plant diseases 


00000 wheat sheath blight 
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0 0 0 []. Disease index ( 4) 
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Ap25 45.00°+ 3.21 42.80 
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[] [] Efficacy (96) 





0000 OC cotton Fusarium wilt 
[110 O O Disease index (% ) [] O Efficacy (96) 





78.33* 3 2.20 
49.17^ x 0.83 37.23 
32.50 22.89 58.51 


Note: Results are mean + standard error of mean small letters with different superscripts mean differences significantly ( P < 0.01) 
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